Nitric oxide inhibits peroxynitrite-induced production of hydroxyeicosatetraenoic acids and F2-isoprostanes in phosphatidylcholine liposomes.
Lipid peroxidation is a component of various pathologies associated with nitric oxide (NO). It has been suggested that in vivo production of peroxynitrite (ONOO-) is responsible for the detrimental effects of pathologies associated with NO. To investigate the role of NO and ONOO- in the formation of specific lipid peroxidation products, liposomes of phosphatidylcholine were incubated at 37 degrees C for 1 h with various NO sources [NO, diethylamine NONOate (DEA/NO)] or ONOO-sources [3-morpholinosydnonimine-HCl (Sin-1), ONOO-]. Gas chromatography-mass spectrometry was used to quantify the formation of hydroperoxy- and hydroxyeicosatetraenoic acids (HETEs) and F2-isoprostanes. Peroxynitrite (0.5 mm) caused significant oxidation of phosphatidylcholine liposomes as measured by the increased formation of HETEs and F2-isoprostanes. NO, either added directly to the liposomes as a bolus or delivered by slow diffusion or via the donor compound DEA/NO, caused no lipid peroxidation itself and significantly inhibited both iron- and ONOO--induced lipid peroxidation. Sin-l (1 mM), which releases both NO and superoxide, resulted in minor increases in peroxidation and did not inhibit iron-induced HETE formation. We conclude that peroxynitrite but not nitric oxide can directly cause lipid peroxidation and that NO can act as an antioxidant by terminating lipid radical chain propagation reactions.